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Effects of salt stress onglucosinolate contents in Arabidopsis thaliana and

Thellungiella halophila rosette leaves
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Abstract: Glucosinolates are a group of plant secondary metabolites comprising at least 120 anionic thioglucosides with
well-defined structures. Found in many members of the order Capparales, including important crops (e. g. , oilseed rape,
broceoli and cabbage) , glucosinolates and their degradation products play important roles in plant defense and interactions
with the environment. In the past decades, the importance of these nitrogen- and sulfur-containing plant secondary
metabolites has become apparent due to their function as cancer-prevention agents, crop-protection compounds, and
biofumigants in agriculture. In addition, the presence of glucosinolates in the model plant, Arabidopsis thaliana, has
stimulated vigorous research efforts into these interesting amino acid-derived products. Here we report glucosinolate profiles
in A. thaliana, a glycophyte, and its close relative Thellungiella halophila, a halophyte, under different salt stress
conditions. Exposure of A. thaliana seedlings to 5-day salt stress led to chlorosis in young leaves under 50 mmol/L. and 150
mmol/L NaCl, the latter exhibited stronger chlorosis phenotype. In contrast, T. halophila did not display obvious chlorosis
under these conditions. It was clearly more tolerant to salt stress than A. thaliana. We then measured tissue water content
and relative electrolyte leakage. NaCl treatment caused a significant decrease in tissue water content in A. thaliana,

whereas it only caused a slight reduction in T. halophila. Relative conductivity, an indicator of membrane damage, was
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used to indicate electrolyte leakage. After a 5-day salt treatment, relative conductivity increased in both A. thaliana and T.
halophila. However, the increase in A. thaliana was much higher than that in T. halophila. The composition of
glucosinolates was not varied in the rosette leaves of four-week-old A. thaliana and 6-week-old T. halophila, which were
irrigated with 50 mmol/L and 150 mmol/L. NaCl. The contents of total, aromatic and indole glucosinolates were not varied
significantly either. However, the contents of total, aromatic and indole glucosinolates decreased after 50 mmol/L NaCl
treatment and increased after 150 mmol/L. NaCl treatment. Aliphatic glucosinolates 3MSOP, 5MSOP and indole
glucosinolates 40HI3M and 4MOI3M in A. thaliana decreased with increasing NaCl concentrations, while aliphatic
glucosinolates 6MSOH, indole glucosinolates I3M in A. thaliana and aliphatic glucosinolates 3MSOP in T. halophila
increased with increasing NaCl concentrations. The contents of 8MSOO and 1MOI3M in A. thaliana, 3MTP, Allyl, 10MSD
and 4MOI3M in T. halophila displayed a similar pattern of variation. Interestingly, only two glucosinolates were identified
to be common in both A. thaliana and T. halophila, but they exhibited significantly different patterns in response to salt

stress.
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¥l (glucosinolates, GS) X FRBRACHI & M1, & — 2 & LR AT AE 1Y & & 3 B B9 A 0 Wk A= AR ™=
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Tto NaCl 36 5d J& , X BREUARRT HL 3 21. 58 % , 50 mmol/L NaCl AbFRZHHHX iy 538 4 28. 90% , W 55 4o
41,150 mmol/L NaCl ZbBRATAHRT H 350 62. 78% , b 5 vy TR HAAL ., Fh W00 Xeb 6 I o 8 74 47 75 it B J2
BEA NaCl B2 /4 T 5 17328 T 1
2.2 ERWBEAXHUE ST Tl AR
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1 (8-methylsulfinyloctylglucosinolate, 8MSOO0) , 534 4 F A |G ITF 11 (indole GS) , FL4E 435 ng| W I~
3-H ZETFF Il (4-hydroxy-indol-3-ylmethylglucosinolate, 4OHI3M ) 5| Wk 3&-3 - H FE 5+ 79 1 ( indol-3-ylmethyl-
glucosinolate, 13M) 4-H 55|33 - H FLJF -l 71 (4-methoxy-indol-3-ylmethylglucosinolate , 4MOI3M ) Fil 1-H
S M5 WL -3 - B LR F-9 (1 -methoxy-indol-3-ylmethylglucosinolate, 1MOI3M) ,

OLRE I e v I T T I BT 3 LI, i T B 75 % A A MIWRIG ST T BT L A8
BN, HHAUIT T AILE  4MSOB & 4R

NaCl Kb S5 | 400 FE I35 e I 110 Y 2 A A2 Ak, 2% b 73 T o Lo 3] %) S R 3t AT U
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Fig. 1 Effect of salt stress on Arabidopsis thaliana and Thellungiella halophila plant weight, tissue water content and relative conductivity
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Fig. 2 HPLC chromatogram of glucosinolates identified in rosette leaves of Arabidopsis thaliana
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HFE MBI EE (K 3) .

B AR R B A D Y 3MSOP SMSOP A5 W% ) 40HI3M 4MOI3M , B {1134 bifi & 5 36 568 &
F4) B84 58 T AR, 1T U R 1) OISO | W | PR 6 114) T3 ML U i 5 e i 5 P 38 i A 5 s 3 I ka9, AR
) 8MSOO HYARfb a4 HLHERFIE , £ 50 mmol/L NaCl F & &I T [, Wi 7E 150 mmol/L NaCl WK )3 %f
WK o 55— 78 AR e AR ik B 25 W Y 1MOI3 M, 50 mmol/L NaCl F & B A [, M 7E 150 mmol/L
NaCl T U it 2 15 4 R K 1 A5 B (8 3)
2.3 ERIAXTERITIT U R

FEAEA 6 SRR RERE TR ER 4t S BT, b 4 RO ARIITE ST A4 3- F AR R ST
Il (3-methylsulphinylpropylglucosinolate , 3MSOP) P 5T 1 1 (allylglucosinolate, Allyl) 3-FHERPNEEI
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Fig.3 Change of glucosinolate content in leaves of Arabidopsis thaliana during NaCl treatment
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NaCl AL PRI, #hoT 2 8 - i 4 e 2246, 752 3MSOP 3MTP  Allyl (10MSD A1 4MOI3M,, 5 H
T A EG, ERIT R AR R 3MTP 5 i

ER WA T ERIT R AR R ST I S R ARSI R T T S A —E R (E5) . BaT Tl
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3 g
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Fig.4 HPLC chromatogram of glucosinolates identified in rosette leaves of Thellungiella halophila
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Fig.5 Change of glucosinolate content in leaves of Thellungiella halophila during NaCl treatment

FAEPL 25 228 ( Brassica) WIS RV BLil s i 47 50030 | & BRRE G $h U L8 I, A7 h o il & 508
Wi Th s . Ashraf 255 %4045 Dunkeld F1 Cyclon 78 N Y 8 Fh 2522 J@ ok EY BEAT T 3 W0 4b 3, th % B Fp 1
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